Agriculture, Ecosystems & Environment
Available online 30 July 2016 , http://dx.doi.org/10.1016/j.agee.2016.07.017
Available online 30 July 2016 , http://dx.doi.org/10.1016/j.agee.2016.07.017 pine plantations. 23
For model evaluation purposes, three adjacent fields were chosen with different land 24 uses: cropland (CR), afforested land (FR) and abandoned land (AB). The 2.3-ha CR chromatography system equipped with an electron-capture (ECD) detector. Emission 11 rates were calculated taking into account the linear increase in gas concentration in the 12 chamber over time and correcting for air temperature. Linear adjustment is 13 recommended in sampling protocols with three points (de Klein and Harvey, 2012). On 14 every sampling date, and near each gas sampling chamber (less than 1 m apart), the soil 15 temperature at a depth of 5 cm was measured with a soil temperature probe and a soil 16 sample from the 0-5 cm soil depth was collected for soil water content determination by 17 oven drying the soil samples at 105 ºC until constant weight and soil nitrate (NO 3 -) by 18 extraction with KCl. The water filled pore space (WFPS) was calculated as the quotient 19 between soil volumetric water content (VWC) and total porosity (Linn and Doran, 20 1984). Soil porosity was estimated as a function of soil bulk density assuming a soil 21 particle density of 2.65 Mg m -3 (e.g. Plaza-Bonilla et al. 2014). Soil bulk density was 22 determined with the cylinder method (Grossman and Reinsch, 2002) . 23
The N gas submodel simulates N 2 O, NO x from nitrification and denitrification, and N 2 10 from denitrification. In the model, different soil parameters control N fluxes from 11 nitrification (i.e., water content, NH 4 + , temperature and texture) and from denitrification 12 The SOC submodel is composed of different pools with different turnover rates. Four of 18 these C pools represent surface and soil litter (metabolic and structural) and the other 19 three pools (i.e., active, low and passive) represent SOC. The C pools in the model were 20
initialized as in previous studies performed with the Century model under similar 21 conditions (Álvaro-Fuentes et al., 2009; 2012) . Briefly, the model was run for 5000 22 years under a grazed grass system to initialize the most recalcitrant pool. For the last 23
200 years prior to the establishment of the experiment, past agricultural management in 24 the area was obtained from the literature and directly from farmers (Álvaro-Fuentes et al., 2011). Historically, management in the study area consisted of cereal-fallow 1 rotation, with intensive tillage and removal of most of the straw produced. For the last 2 30 years, tillage intensity was reduced (i.e., substitution of mouldboard ploughs by 3 cultivators) and mineral fertilizers were applied. Table 2 shows the observed and 4 simulated total SOC values at the beginning of the experiment once the initialization 5 process was completed (December 2011). 6
Measured soil parameters at the beginning of the experiment (Table 1) , climate data 7 obtained from a weather station located 2 km away ( the grass growth in the AB field was modelled considering a default Daycent grass 13 parameterization (i.e., GI4) consisting of a mix of grasses (25% warm and 75% cool). 14 The LOFIT was calculated, together with its associated F value, in order to compare the 20 variances of the model predictions with the error in the measurements, as follows:
1 where m i is the number of replicates in each land use, O i is the mean of the observed 2 values on the ith sampling date, P i is the simulated value on the ith sampling date, and n 3 is the number of sampling dates. 4
The relative error (E) was also calculated to evaluate the bias in the difference between 5 where is the average of all the observed values. 9
The E statistic was evaluated against the E value assuming a deviation of the 95% 10 confidence interval of the measurements (Smith and Smith, 2007). where SE i is the standard error of the observed values on the ith sampling date and t m,95 14 is the Student's value for n 2 and 95% probability (P value of 95%). For the 2015-2100 period, the same three land uses were simulated under the three 22 climate scenarios. The FR and AB land uses were modelled with the same 23 parameterization and events as for the files used during the 2011-2013 model evaluation of a barley no-tillage, medium-fertilized barley system, with annual mineral fertilizer 1 rates of 60 kg N ha -1 split between sowing (50%) and top dressing (50%). This could be 2 considered a typical cropping system in southern European dryland agroecosystems in 3 which NT adoption is successfully spreading (Soane et al., 2012) . observed in the CR field, these increases lasted for one day (Fig. 4) . 12
The LOFIT and E tests were used to statistically analyse the performance of the model. 13
In the three land uses, the F values associated with the LOFIT statistic were lower than 14 the F critical value at the 0.05 significance level (Table 3) . Consequently, the model 15 error is not greater than the error in the measurements. In the three land uses, the 16 calculated E statistic was lower than the 95% confidence interval of E (E 95 ), denoting 17 that the bias in the simulation values was lower than the 95% confidence interval of the 18 measurements (Table 3) . between the observed and the simulated cumulative N 2 O values ranged between 8% and 1
13%. 2
In general, the linear regressions between observed and simulated soil temperatures and 3 VWC values showed good agreement in the three land uses (Table 4 ). The only 4 exception was the VWC for the AB and FR land uses, where the slope somewhat 5 differed from 1 (Table 4) . However, the model was not able to properly simulate the soil 6 nitrate levels in the top 5 cm of soil (Table 4) . (Table 5 ). The reduction was 12 different depending on the land use considered. In the CR land use, N 2 O reductions in 13 the CC+CO 2 and CC scenarios were about 11% and 17%, respectively, compared with 14 the baseline scenario (Table 5 ). In the AB land use, the reduction in the N 2 O emitted 15 was about 4% and 20% for the CC and CC+CO 2 scenarios, respectively, and, finally, in 16
the FR land use about 3% and 10%, respectively (Table 5) . 17
For the 2015-2100 period, the Daycent model predicted higher cumulative N 2 O 18 emissions in the climate change scenarios (CC and CC+CO 2 ) than in the baseline 19 scenario until the 2050-2060 decade (Fig. 6 ). However, after 2060, cumulative 20 emissions in the baseline scenario tended to be slightly higher than in the other two CC 21 scenarios until 2100. 22
All three land uses showed higher soil temperature to a depth of 20 cm (between 0.9 and We are grateful to María José Salvador and Javier Bareche for laboratory assistance. 
